INTRODUCTION
The analysis of tetrapyrrole pigments isolated from core samples of the Deep Sea Drilling Project yields information of the diagenetic degradation derivatives of the chlorophylls. Tetrapyrrole pigments of the chlorin type are most commonly associated with recent sediments (Hodgson et al., 1967; Baker, 1970) . Therefore, an investigation of a spectrum of relatively young samples was of great interest.
SPECTRA
The visible spectra of pigments extracted from core samples of this investigation from Leg 15, Site 147, indicate all are of the chlorin type. Each of the sample extracts was chromatographed on Sephadex LH-20 to yield four distinct bands: (l)dark green, (2) red, (3) green, and (4) yellow, each having the chlorin-type electronic spectrum. The absence of major bands in the 600 to 640 nm region suggests that metallochlorins are not present. The appearance of Soret bands at or above 400 nm and the absence of characteristic peaks from 500 to 600 nm exclude pigments of the porphyrin type (Baker, 1966) , at least as major components of the mixture. However, the intense chlorin bands may well obscure the prophyrin components if they were present in very small amounts. Also, bactereochlorins do not seem to be present, since in that case the red band would be at much lower energy (about 750 nm).
After rechromatography of the red fraction of Sample 147B-1-3 over sugar and then over neutral alumina, the collected fraction gave a 70 ev mass spectrum with peaks at 872, 858, 844, and 830. Under low voltage conditions (10 ev), the major peaks were 872 and 858. The electronic spectrum major bands at 668 and 41-nm indicate the vinyl group and carbonyl functions are intact, suggesting a dihydropheophytin structure.
The partial 70 ev mass spectrum of the green pigment fraction of Sample 147B-1-3 is shown in Figure 1 . Parent ion peaks were -observed at 626 and a small peak at 624. The visible spectrum of this sample exhibits bands at 672, 668, 410, and 400 nm. By an elimination procedure of possible structures, chlorin pß trjmethyl ester and meso-chlorin pß trimethyl ester correlates best with the observed spectral data, since reduction of the 2-vinyl group produces a blue shift of the red band from 672 to 668 nm. That the 624 and 626 mass spec peaks correspond to tetrapyrrole parent ions is supported by their increase to a series at 685, 687, and 689 upon conversion to the copper derivative. The presence of a copper chelate is also indicated by a shift of the 668 nm visible band to 635 nm.
Included in the mass spectrum of the green fraction as Sample 147B-5-6 is a very intense peak of 580 m/e which could possibly correspond to structures such as chlorin e^d imethyl ester or iso-chlorin e/ dimethyl ester. Either of these compounds can be derived from chlorin βß by a one step decarboxylation. However, a meaningful interpretation of this spectrum must await additional data.
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Red The separation scheme followed for the isolation of pigment fractions did not exclude all non-pigment hydrocarbons, as indicated by a hydrocarbon envelope at 517 to 603 m/e appearing in all mass spectra. (See Figure  1 ). This "hydrocarbon impurity" also tended to block out the visible spectrum at high energy, necessitating the subtraction of these effects in the electronic and mass spectra in order to interpret the obtained data.
It should be noted that the spectral data was obtained on products of diazomethane treatment during the isolation procedures and that the pigments probably exist as the free acids.
DISCUSSION
These preliminary analyses indicate the first step in the diagenetic degradation of chlorophyll is demetallation followed by reduction on the double bond in phytol. The expected rather facile hydrolysis of the ester linkages appears to be very slow, for diphdrophytol pheophorbide compounds are observed in samples formed in the Pliocene and early Pleistocene epochs (Baker, 1970 ).
An intriguing point in the analysis of these samples is the apparent absence of methyl pheophorbide a, the hydrolysis product of pheophytin a (after isolation procedures) and methyl pyropheophorbide a, the product of an expected easy decarboxylation step. This is further evidence of the slowness of the hydrolysis step and in conjunction with the spectral data suggests that a possible major pathway of the diagenetic process is opening of the isocyclic ring occurring simultaneously with the phytol ester hydrolysis, thus leading to the chlorin βß-and chlorin P6"tyP e derivatives. However; there are reports of the pheophorbide-type compounds in sediments. Dilcher et al. (1970) isolated a pigment which they characterized as methyl pheophorbide a from middle Eocene brown coals of the Geisel Valley near Halle, East Germany.
The diagenetic step at which the reduction of the 2-vinyl group occurs is not apparent from these data with the observation of pairs of parent ions (874, 872; 626, 624) throughout the sample spectrum.
EXPERIMENTAL PROCEDURES Samples
The core samples which were stored at -20° C were broken up into 120 gram samples and transferred to a ball mill (1.0 liter) containing 5 one-inch and 12 one-half inch glass marbles. Each sample was exhaustively extracted with 90 percent acetone -10 percent methanol at room temperature, drawing off the extract and replacing with fresh solvent every 4 hours. The combined extracts were reduced to dryness, taken up in 3 ml of freshly distilled tetrahydrofuran (THF), and placed on a Gel Permeation column. The column was prepared by transferring 28 grams of Sephadex LH-20 (Sigma Chemical Company, St. Louis, Missouri) slurried with 150 to 200 ml of the THF to a 2 by 50 cm chromatography column fitted with a teflon stopcock, after which a 1 to 1.5 cm layer of purified sand was added. The column was developed with THF yielding four to six distinct bands. A typical column (partially developed) is shown in Figure 2 .
Each fraction containing pigment was transferred to ether and treated with diazome thane. Re chromatography over sugar (80-100 mesh) with cyclohexane-benzene, and benzene followed by chromatography over neutral alumina (Woelm Eschwege, Germany) with benzene, and benzene with 0.5 to 2.0 per cent methanol gave a pigment concentrate suitable for obtaining mass spectral data.
Mass Spectra
The mass spectra were obtained on an AEI MS-9 Spectrometer using the direct probe sample injection method. The sample was transferred to the probe with a few drops of benzene and after removing the absorbed solvent with the rough pump, the sample was injected and spectra recorded at one-half, two-thirds, and complete probe injection.
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